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Reaction and Formation.
Standard first-principles molecular orbital calculations were performed using the Gaussian 03
Rev.04 program package 1 . Conformation analysis of the IL was performed using B3LYP/6-31+G(d,p) with help of the procedure developed in our previous work 2 . Optimized structure, and energy of the most stable conformer of the ionic pair was further obtained using the CBS-QB3 composite method. CBS-QB3 theory uses geometries from B3LYP/6-311G(2d,d,p) calculation, scaled zero-point energies from B3LYP/6-311G(2d,d,p) calculation followed by a series of single-point energy calculations at the MP2/6-311G(3df,2df,2p), MP4(SDQ)/6-31G(d(f),p) and CCSD(T)/6-31G † levels of theory. 3 Calculated values of the enthalpy of reaction are based on the electronic energy calculations obtained using standard procedures of statistical thermodynamics. 
Force Field and Molecular Dynamics Methodology
Briefly, the molar enthalpy of vaporization was computed as (1) where h vap (T,P) and h liq (T,P) are the molar average enthalpies of an ideal gas and the condensed phase, respectively, at T and P. The individual components are computed as
where u is the internal energy, R is the gas constant, P and υ are the pressure and molar volumes of the liquid phase, respectively. The gas phase was assumed to be ideal. The magnitude of the Pυ term was negligible in Eq. (3) and was neglected. For computing the liquid phase internal energy, simulations were conducted in the isothermalisobaric ensemble at the temperature and pressure of interest on 216 ion pairs for 500 ps using the Nosé-Hoover thermostat and barostat 3 . Then, simulations were performed on the resulting equilibrated structure in the canonical ensemble for 1 ns using the Nosé-Hoover temperature thermostat 4 , and the internal energy was accumulated. For the ideal gas phase, one ion pair was simulated in the NVT ensemble in a large, non-periodic box to prevent edge effects. For all simulations, a timestep of 1 fs was used, and for all thermostats, a thermostat time constant of 0. To obtain the partial charges on the atoms, an ab initio calculation was conducted on the [Nbupy] cation in the gas phase at the B3LYP/6-311++g(2d,p) level of theory using Gaussian. The partial charge assignment was computed using the CHELPG algorithm. It is known that the use of full (+/-1) charges on the ions neglects charge transfer and leads to enthalpies of vaporization that are too high 7-9 . We therefore followed the practice used in our previous work and uniformly scaled the charge on the cation by 0.8. To maintain charge neutrality, the chloride ion was given a charge of -0.8.
